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The MHD stability was examined using Mercier cri-
terion for the fixed boundary VMEC equilibrium. We 
first study the configuration which was used for the target 
of engineering design work (N = 2, Ap = 3.9, rotational 
transform = 0.4 at the boundary) and then compare with it 
the new configuration with a lower aspect ratio. The 
pressure profile is assumed to be per) DC (1-r2) 1.5. The 
equilibrium with no toroidal current was studied and the 
effect of the toroidal current for the stability was also 
examined. However our interest is for the small toroidal 
current whose contribution to the boundary rotational 
transform is less than 30 % of the total rotational trans-
form. 
Closed circles in Fig. 1 show the Mercier criterion Dr 
calculated for 2w39 configuration with no toroidal current 
case evaluated at the radius ria = 0.7 and 0.8 where the 
pressure gradient is largest for the given profile. Negative 
value of Dr gives stability. The ideal interchange stabili-
ty is obtained up to 3 % average beta. It is usually ob-
served that the Mercier stability is lost at the beta value 
where the drop of the central rotational transform and the 
enhanced Shafranov shift appear. 
The effect of the plasma current on the stability was 
examined for the same configuration (R = 1.5 m, B = 1.5 
T) with a 100 kA plasma current. A parabolic profile is 
assumed for the current [ I(r) DC (1-r2) ]. The contribution 
of the plasma current to the edge rotational transform is 
about 30 %. The central rotational transform is about 
0.8. The Mercier stability was calculated for this config-
uration shown by the squares and crosses in Fig. 1. The 
existence of the current improves the stability up to 5 % 
beta. The effect of plasma current on the stability was 
also examined for a model current profile with zero cur-
rent density at the axis in order to simulate a bootstrap 
current without any additional external current generation. 
The drop of the central rotational transform due to high 
beta was not recovered and no improvement in the sta-
bility was obtained for such current profile. 
The MHD stability was then examined for the bal-
looning optimized low aspect ratio configuration 2b32 
with the Mercier criterion DM. DM is used instead of DI 
because Dr has a singularity for this configuration due to 
the denominator of local shear. Figure 2 shows the Mer-
cier criterion DM for 2b32 configuration in comparison 
with the same criterion DM for the configuration 2w39. 
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Here, positive value of DM gives stability. It is observed 
that the new low aspect ratio configuration has the Mer-
cier stability up to 5 % beta. 
The Mercier stability and the Shafranov shift are 
closely related for the configuration 2w39. The Shaf-
ranov shift for 2b32 configuration is reduced by about 30 
% compared with 2w39 configuration. The drop of cen-
tral rotational transform is also suppressed in 2b32 con-
figuration which shows again good coincidence with the 
Mercier stability criterion. 
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Fig. 1. Evaluation of Mercier stability Dr as a function 
of average beta for 2w39 configuration with no 
toroidal current (closed circles). Dr for 2w39 with 
100 kA plasma current are also plotted with 
squares (for ria = 0.7) and crosses (ria = 0.8). 
These values multiplied by 10 are also plotted 
with open circles. 
----ria = 0.7 (2w39) 
15 --e--r/a = 0.8 (2w39) i---,..--.-----r-----, 
----ria = 0.7 (2b32) 
--EE--r/a = 0.8 (2b32) 
10 .................... .. .... .. 
5 
Ap=3.9 ~ Ap=3.2 
...... . ....... . . . .. . .... . ................ .. ....... .. .. / ....... . ..... . .. 
o~~~~~~~~~ 
.. ................ ~,.~. 
Ap=3.9 , 
- 5 ........ ........................ .. ........... , .............. .. .......... . 
, 
, 
, 
_10 L---L--L--~--~-~-~ 
o 2 3 4 5 6 
Beta (%) 
Fig. 2. Comparison of Mercier criterion DM evaluated for 
2w39 and 2b32 configuration. Stability is ob-
tained for positive DM value. Mercier stability is 
given for low aspect ratio configuration 2b32. 
